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Abstract: Vortex-Bladeless is a Spanish SME whose objective is to develop a new concept of wind turbine 

without blades called Vortex or vorticity wind turbine. This design represents a new paradigm in wind 

energy and aims to eliminate or reduce many of the existing problems in conventional generators. The 

bladeless vortex turbine is one such concept that uses the principle of aero-elasticity and thereby the 

variations produced by it to generate electricity. Project work will include the design and development of a 

vortex wind bladeless turbine and a gyro action based e-generator to be coupled to it to generate the 

electricity. Prototype development will be done using 3-D printing for the vortex turbine and the e-

generator to make a scaled working model that will demonstrate electricity generation and testing will be 

done on the same to determine the effect of wind speed on , turbine speed , voltage , current and power 

generated by the model. 
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I. INTRODUCTION 

Vortex-Bladeless is an objective to develop a new concept of wind turbine without blades called Vortex or vortices 

wind turbine. The vortex design aims to eliminate or reduce many of the existing problems in conventional generators 

and represents a new paradigm of wind energy. It is morphologically simple and it is composed of a single structural 

component, so its manufacturing, transport, storage and installation have clear advantages. The new wind turbine 

design has no bearings, gears, etcetera, so the maintenance requirements could be drastically reduced and their lifespan 

is expected to be higher than traditional wind turbines. In the development of this new device, it is of prime importance 

to be able to test different geometrical configurations, operation conditions and to have energy production predictions.  

 

II. MATERIALS AND METHODS 

2.1 Material Required 

Material required for the vortex bladeless turbine is fiberglass and carbon fiber mast oscillates in the wind taking 

advantage of the vortex shedding effect [1-5]. At the bottom of the mast a carbon fiber rod moves inside a linear 

alternator that generates the electricity, with no moving parts in contact. Vortex has a small carbon footprint, is 

noiseless, has low center of gravity and allows for small foundation dimensions, so more generators can be placed in an 

area, at twice the density of traditional turbines. What is a vortex?  Vortex is a wind generator without blades. Instead of 

capturing energy via the rotational motion of a turbine, the Vortex takes advantage of what’s known as vorticity, an 

aerodynamic effect that occurs when wind breaks against a solid structure. The Vortex structure starts to oscillate, and 

captures the energy that is produced.  Vortex is just eliminating the blades[6-14]. They have designed it to have no parts 

like all (no gears, linkages,etc.). This way they can make Vortex cheap and easy to maintain. Basically, they reduce the 

amount of raw materials used for manufacturing, which cuts the production costs and time to produce the equipment. 

Further, having no moving parts in contact means that there are really very few things that can break, which extends 

time between maintenance intervals and allows to have less down time [15-24]. As a result, maintaining costs are low. 

Working of a vortex bladeless turbine with a gyro e-generator, the main principle behind bladeless wind generator is the 

conversion of linear oscillation of the mast to rotational motion [25-40]. As the mast is subjected to wind energy, it 

tends to oscillate due to the vortices formed around the structure of the mast, which can be converted to rotational force 
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togenerate electricity. In the bladeless wind system configuration, the mast is fixed with respect to the ground and the 

rib structure at the top of the mast consisting of thread arrangement is used for pulling the threads attached to it. Energy 

is obtained by continuous oscillation of the mast; the vibrations from the wind turbine are given to the e

Gyro Torque is a new type of infinitely variable transmission system based on gyroscopic reaction

Torque is capable of large speed ratios, without the need to utilize gears for generating electricity from wind and wave 

power resources. The infinitely variable natu

be captured and controlled to generate electricity at reduced costs. By not transmitting the peaks and troughs of wind 

gusts gyro Torque avoids severe mechanical and electrical loading 

including the Generator. 

Fig. 2.1 Block Diagram Representation of Bladeless Power Generation Scheme

 

2.2 Vortices and Vortex Shedding Effect:

Vortex shedding is an oscillating flow that takes place when a fluid such as air or water flows past and bluffs (As 

opposed to streamlined body at curtained velocities, depending on shape and size of the body. In this vortices are 

created at the back of the body and detach periodically from either side of the body. Vortex shedding behind a circular 

cylinder. In this animation, the flows on two sides of a cylinder are shown in different colors.

 

2.3 Gyro Torque Technology: 

 Static: In the static type, the input torque is transmitted to the output by a ratio called a speed ratio, meaning that input

is directly linked to the output via some form of physical constraint such as gears or belts.  Kinetic: In the kinetic type, 

this does not occur; rather power transmission torque is generated within the transmission. This means that the input 

and output can move independently of each other with no physical constraint.Gyro Torque belongs to kinetic type

It consists of a gyroscopic rotor that is held in an inner ring (sub

(main-frame). The mainframe is free to rotate in transmission housing. The sub

mechanism by linkage (off-set pin), which pivot the sub

linkage rotate together under the influence of gyroscopic reaction. The mainframe is connected to output (rotating shaft) 

and the transmission housing via one-way clutch. Ability to decouple and control the transmission with minimal effort 

for maintenance purposes and variable operation. Ability to operate two or more gyro Torque units in parallel if 

required to achieve high transmission capacity. 

 

2.4 Types of vortex bladeless turbine: 

Vortex Atlantis: 3 meters height and 100W generation capacity, working along with solar panels, mainly to bring 

energy to off grid locations.  Vortex Mini: 13 meters height and 4 kW generation capacities, mainly for small

scale/residential wind.  Vortex Grand: 150 meters height and 1 MW generation capacity, capable of generating 

electricity for 400 houses. 
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nerate electricity. In the bladeless wind system configuration, the mast is fixed with respect to the ground and the 

at the top of the mast consisting of thread arrangement is used for pulling the threads attached to it. Energy 

is obtained by continuous oscillation of the mast; the vibrations from the wind turbine are given to the e

ype of infinitely variable transmission system based on gyroscopic reaction

Torque is capable of large speed ratios, without the need to utilize gears for generating electricity from wind and wave 

power resources. The infinitely variable nature of gyro Torque means that more power from wind and wave sources can 

be captured and controlled to generate electricity at reduced costs. By not transmitting the peaks and troughs of wind 

gusts gyro Torque avoids severe mechanical and electrical loading from the turbine onto other parts of the system 

Block Diagram Representation of Bladeless Power Generation Scheme 

Effect: 

Vortex shedding is an oscillating flow that takes place when a fluid such as air or water flows past and bluffs (As 

opposed to streamlined body at curtained velocities, depending on shape and size of the body. In this vortices are 

e body and detach periodically from either side of the body. Vortex shedding behind a circular 

flows on two sides of a cylinder are shown in different colors. 

Static: In the static type, the input torque is transmitted to the output by a ratio called a speed ratio, meaning that input

is directly linked to the output via some form of physical constraint such as gears or belts.  Kinetic: In the kinetic type, 

does not occur; rather power transmission torque is generated within the transmission. This means that the input 

and output can move independently of each other with no physical constraint.Gyro Torque belongs to kinetic type

It consists of a gyroscopic rotor that is held in an inner ring (sub-frame), the latter being free to pivot in an outer ring 

frame). The mainframe is free to rotate in transmission housing. The sub-frame is connected to the input 

set pin), which pivot the sub-frame in the mainframe. The mainframe, the subframe and the 

linkage rotate together under the influence of gyroscopic reaction. The mainframe is connected to output (rotating shaft) 

ay clutch. Ability to decouple and control the transmission with minimal effort 

maintenance purposes and variable operation. Ability to operate two or more gyro Torque units in parallel if 

required to achieve high transmission capacity.  

Vortex Atlantis: 3 meters height and 100W generation capacity, working along with solar panels, mainly to bring 

energy to off grid locations.  Vortex Mini: 13 meters height and 4 kW generation capacities, mainly for small

sidential wind.  Vortex Grand: 150 meters height and 1 MW generation capacity, capable of generating 
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nerate electricity. In the bladeless wind system configuration, the mast is fixed with respect to the ground and the 

at the top of the mast consisting of thread arrangement is used for pulling the threads attached to it. Energy 

is obtained by continuous oscillation of the mast; the vibrations from the wind turbine are given to the e-gyro generator. 

ype of infinitely variable transmission system based on gyroscopic reaction [40-60]. Gyro 

Torque is capable of large speed ratios, without the need to utilize gears for generating electricity from wind and wave 

re of gyro Torque means that more power from wind and wave sources can 

be captured and controlled to generate electricity at reduced costs. By not transmitting the peaks and troughs of wind 

from the turbine onto other parts of the system 

 
 

Vortex shedding is an oscillating flow that takes place when a fluid such as air or water flows past and bluffs (As 

opposed to streamlined body at curtained velocities, depending on shape and size of the body. In this vortices are 

e body and detach periodically from either side of the body. Vortex shedding behind a circular 

Static: In the static type, the input torque is transmitted to the output by a ratio called a speed ratio, meaning that input 

is directly linked to the output via some form of physical constraint such as gears or belts.  Kinetic: In the kinetic type, 

does not occur; rather power transmission torque is generated within the transmission. This means that the input 

and output can move independently of each other with no physical constraint.Gyro Torque belongs to kinetic type 

frame), the latter being free to pivot in an outer ring 

frame is connected to the input 

frame in the mainframe. The mainframe, the subframe and the 

linkage rotate together under the influence of gyroscopic reaction. The mainframe is connected to output (rotating shaft) 

ay clutch. Ability to decouple and control the transmission with minimal effort 

maintenance purposes and variable operation. Ability to operate two or more gyro Torque units in parallel if 

Vortex Atlantis: 3 meters height and 100W generation capacity, working along with solar panels, mainly to bring 

energy to off grid locations.  Vortex Mini: 13 meters height and 4 kW generation capacities, mainly for small-

sidential wind.  Vortex Grand: 150 meters height and 1 MW generation capacity, capable of generating 
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III. METHODOLOGY 

3.1 VORTEX SHEDDING PATTERN 

Vortex Shedding effect was first described and mathematically formalized by Theodore von Kármán, the genius of 

aeronautics, in 1911. This effect is produced by lateral forces of the wind on an object immersed in an exceedingly 

streamline flow. The wind flow generates a cyclical pattern of vortices, which act as challenges for slender structures, 

like towers, masts and chimneys. The thought behind Vortex turbine is that it's possible that very same behind Vortex 

turbine is that it's possible that very same forces are often exploited to supply energy. When the wind vortices match the 

natural frequency of the device’. The structure begins resonating, hence oscillating, so the bladeless turbine harnesses 

energy from that movement as an everyday generator. (Saurabh Bobde 2016) The Bladeless Windmill could also be an 

idea that works on the phenomenon of vortex shedding to capture the energy generated. Vortex shedding is an 

oscillating flow which occur when a fluid, like air or water, flows past a bluff (as against a streamlined) body at certain 

speeds, depending on the dimensions and shape of the body. This technology works by positioning cylindrical bodies in 

the natural flow of the wind. Flow over this cylinder produces an irregular vortex pattern that induces alternating high 

lifting forces on the body. Strouhal Number, St is a non-dimensional parameter that defines the output frequency of the 

vortex to the oscillating flow mechanism. Depending on the length of the mast, Frequency and torque of the system the 

Power output is obtained. 

The Model VIV-driven Bladeless Wind Turbine requires fluid flow forces and structural force vibration model obtained 

by Navier – Stokes equations. The present study considers the 2–D CFD model for flow over the stationary cylinder 

diameter D of the Bladeless s Wind Turbine (Fig.3). The force factor in the flow direction is called drag. The normal 

force part of the flow is called the lift. A Comparative Computational Analysis between DES-SST and RANS-SST 

Model was performed, followed by a simulation modelling of two cylinders at a centre-to-center distance greater than 

1.4 diameters to determine the Drag and Lift Coefficient. It is found that the RANS – SST model yields fluctuating CD 

and CL results, while the DES – SST gives convergent simulation results in a flow over a s stationary cylinder at Re = 

105.The Euler-Bernoulli beam theory and the Galerkin method are used to derive a nonlinear distributedparameter 

model for the BWTs under a fluctuating lifting force due to periodic derailment of vortices. The derived dynamic model 

is validated by comparison with the 3D CFD-FEM numerical simulation. In BWTs, the periodic release of vortices in 

the air flow along the z-direction causes vibrations in the y-direction. The BWTs consist of a relatively long (right or 

conical) cylinder, which is either flexible or mounted on a flexible structure exposed to a uniform flow of air. The semi 

empirical model of the nonlinear wake oscillator was used to obtain an expression for the crosswise flow-induced 

fluctuating lifting force due to periodically discarding vortices. 

 

3.2 VORTEX INDUCED VIBRATIONS 

 (Giosan and Eng 2000) When the wind blows through the slender structural portion, the vortex is alternately shed from 

one side to the other, giving rise to a fluctuating force acting at right angles to the wind direction. This structured 

pattern of vortexes is referred to as the von Karman vortex street. The phenomenon of the vortex shedding forces for 

circular cylinders is dependent on the Reynolds Number. Tubular, multi-sided or circular, tapered or non-tapered free-

standing structures can be subject to significant dynamic stress caused by vortex shedding. In view of these aspects, the 

possibility of structural fatigue must be considered at the design stage. (Zheng et al. 2019) The wind-induced reactions 

of a thousand-metre-scale four-tower-connected mega-tall building was investigated using an aero-elastic model test to 

take into account the fluid-structure interaction associated with a large aerodynamic damping ratio. In addition, the 

critical wind speed for vortex-induced resonance and the lock-in area are calculated. At 60 degree wind direction, the 

rate of precipitation of the vortex increases steadily with the decreased wind velocity Vr and reaches the structural 

frequency.In both wind and wind directions, a large lock-in area is observed. The VIV-like phenomenon in the wind 

direction is combined with the vortex-induced resonance in the wind direction. This finding shows that there is 

aerodynamically coupled vortex shedding of a thousand-metre-scale four-tower-connected mega-tall building in the 

wind and wind directions. (Zuo and Letchford 2010) Traffic signal support systems with cantilevered mast arms are 

known to exhibit high-amplitude vibrations in such wind conditions. On the basis of full-scale measurements, the 

vibration of the cantilevered tapered traffic signal mast arm was studied. In-interpretation of vibration characteristics 

and their association with wind speed, it was discovered that, with traffic signals attached. The structure was sensitive 
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to two kinds of vibration. At the low point wind speeds, the structure displayed large-scale vibrations due to the vortex 

shedding of the cantilevered limb. At high wind speed, the structure vibrated at amplitudes lower than those of the 

vortex-induced vibrations due to buffeting. (Transmission 2015) says that Vortex-induced vibration (VIV) is a common 

phenomenon in a wide variety of transmission line structures. Occasionally high conditions. On the basis of full-scale 

measurements, the vibration of the cantilevered tapered traffic signal mast arm was studied. In-interpretation of 

vibration characteristics and their association with wind speed, it was discovered that, with traffic signals attached. The 

structure was sensitive to two kinds of vibration. At the low point wind speeds, the structure displayed large-scale 

vibrations due to the vortex shedding of the cantilevered limb. At high wind speed, the structure vibrated at amplitudes 

lower than those of the vortex-induced vibrations due to buffeting. (Transmission 2015) says that Vortex-induced 

vibration (VIV) is a common phenomenon in a wide variety of transmission line structures. Occasionally high e for 

understanding natural frequencies and mode shapes, comparing these to Strouhal No. to warn of the resonant response 

to vortex spills at large wind speeds, and Scruton No. calculation to warn of extreme amplified response due to lock-in. 

Fatigue detailing may be necessary. Future design procedures should involve complex effects and resistance to fatigue. 

(Zahari and Dol 2014) The application of Vortex induced vibration to produce energy is a feasible alternative energy 

solution for offshore applications. VIV has the potential l to supply energy in a low-speed current area where traditional 

hydrokinetic applications are unable to work. Although the power output may be relatively poor, this technology is 

considered to be modern and can therefore be further improved in different segments. It's changed from time to time. 

With a current speed as low as 0.1 m / s, the VIV application designed is capable of delivering l to supply energy in a 

low-speed current area where traditional hydrokinetic applications are unable to work. Although the power output may 

be relatively poor, this technology is considered to be modern and can therefore be further improved in different 

segments. It's changed from time to time. With a current speed as low as 0.1 m / s, the VIV application designed is 

capable of delivering a rated power output as high as 10.4 W with a single array. When such an application farm is 

built, the power supply can be increased and different industries, ranging from offshore platforms and even land-based  

   Operations can be assisted.  

Vortex-induced vibrations (VIV) of a rigid cylinder inclined to the oncoming flow is not studied as extensively as the 

case of a normal-incidence cylinder, despite its applications in the offshore risers, mooring lines of the floating offshore 

wind turbines and subsea pipelines, to name a few, where the flow direction may not always be perpendicular to the 

long axis of the structure. Extensive studies on VIV of flexibly-mounted rigid cylinders placed normal to the oncoming 

flow exist and many comprehensive review papers have been published (e.g., Bearman, 1984, Sarpkaya, 

2004, Williamson and Govardhan, 2004, Vandiver, 2012). Vortex-induced vibrations of flexible cylinders placed 

normal to the flow have been studied extensively as well (e.g., Wu et al., 2012, Bourguet et al., 2011, Bourguet et al., 

2012, Modarres-Sadeghi et al., 2010, Modarres-Sadeghi et al., 2011).  

In the case of cylinders inclined to the oncoming flow, an existing hypothesis – called the Independence Principle (IP) 

and mainly used for the fixed cylinders – states that the inclined cylinders can be treated as the normal-incidence ones, 

if only the component of the free stream velocity normal to the cylinder axis is considered. This approach neglects the 

effect of the axial component of the flow velocity, which is legit for small angles of inclination, but not when the angle 

of inclination increases. The angle of inclination is defined as the angle between the cylinder axis and the plane normal 

to the oncoming flow. When a cylinder is placed at an angle of inclination of θ, the axial component of the oncoming 

flow is U sin θ and its normal component is U cos θ. Zero angle of inclination corresponds to a cylinder perpendicular 

to the oncoming flow. A cylinder inclined away from the oncoming flow is considered to have a positive angle of 

inclination and otherwise. 

 
Fig. 3.1. (a) An inclined cylinder placed in flow along with the normal and axial components of flow velocity and 

(b) a schematic of the experimental set-up 
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For a fixed inclined rigid cylinder, studies conducted by Surry and Surry (1967), Van Atta (1968), Ramberg 

(1983), Kozakiewicz et al. (1995), Thakur et al. (2004), Yeo and Jones (2008) and Zhao et al. (2009) among others 

suggest that the cylinder behaves similarly to a normal-incidence cylinder up to an inclination of around 40–50°. Lam et 

al., 2010, Lam et al., 2012 investigated the influence of waviness on the flow past a fixed yawed cylinder using large 

eddy simulation. In the case of a flexibly-mounted inclined cylinder, experimental (Hanson, 1966, Ramberg, 

1983, Franzini et al., 2009) and numerical studies (Lucor and Karniadakis, 2003, Willden and Guerbi, 2010) have been 

conducted to study the IP based on the Strouhal number (St), drag coefficient (CD) and the angle of vortex 

shedding.Van Atta (1968) investigated angles of inclination within the range of 50°≤θ≤75° on hot wires. He confirmed 

that large oscillations could be seen for such high angles and that the maximum-amplitude region lies in the 

normalized reduced velocity (U�
n=U cos θ/fND) range of 5.8–6.4. King (1977) justified taking the component of the 

flow velocity (U cos θ) to calculate the reduced velocity and drag forces by performing flow visualization tests. He 

demonstrated that flow over –34° in-line oscillating inclined cylinder was normal to the cylinder axis. The existence of 

the axial flow was also evident and itwas different in the case of positively and negatively inclined cylinders. Positive 

angles of inclination lead the flow to move downward in the wake of the cylinder, and negative angles caused the flow 

to move upward. He also showed that the inclined cylinders response was identical for positive and negative angles of 

inclination (−45°<θ<45°). Ramberg (1983) studied the effect of the angle of inclination on circular cylinders forced to 

vibrate in a Reynolds number range of 160–460. He observed parallel vortex shedding till θ=50° and summarized that 

the end conditions dominate the flow around an inclined cylinder.Lucor and Karniadakis (2003) performed direct 

numerical simulation (DNS) to validate the IP for stationery and freely vibrating rigid cylinders. They considered 

angles of inclinations of θ=–60° and –70° in a cylinder with a mass-damping coefficient of m�ζ=0.006 and an aspect 

ratio (L/D) of 22 at a constant Reynolds number: Re=1000. They observed that for the larger inclination, the maximum 

amplitude response decreases (A�=0.63 for –60° and A�=0.52 for –70°). They also showed that for both angles of 

inclination, the maximum amplitude lies in the range of normalized reduced velocities, U�
n, stated by King 

(1977) and Ramberg (1983). For a freely vibrating cylinder, the vortex shedding was parallel to the cylinder axis. In 

addition, they found that the drag forces were higher than predicted by the IP.Franzini et al. (2009) performed 

experiments on inclined cylinders free to oscillate in the crossflow direction till θ=45° and observed that the lock-in 

occurs in the same normalized reduced velocity range as stated by King (1977) and Ramberg (1983). Finally, Willden 

and Guerbi (2010) performed forced oscillation tests across a range of oscillating frequencies (f/fS) at a fixed amplitude 

of oscillation (A/D=0.3), emphasizing on the variation of the component of the lift coefficient in phase with the 

cylinder′s velocity CLv. For θ=60°, they observed two excitation regimes: The first wider regime around f/fS=0.75 

resulted in parallel vortex shedding, and the second small regime around f/fS=1 resulted in slantwise vortex shedding. 

In the present study, a series of experiments were conducted on a flexibly-mounted inclined rigid cylinder up to an 

angle of inclination of θ=75° in the Reynolds range of Re=500–4000 to study the influence of inclination on the 

resulting vortex-induced vibrations by focusing on the displacement and frequency responses. 

 

IV. INTRODUCTION OF EXPERIMENTAL SET-UP 

The experiments were performed in a re-circulating water tunnel with a test-section of 1.27 m×0.50 m×0.38 m and a 

turbulence intensity of less than 1% up to a flow velocity of 0.3 m/s. To reduce the damping in the system, two air 

bearings were mounted on two rigid parallel shafts located atop the water tunnel test-section, resulting in a one-degree-

of-freedom system with oscillations in the crossflow direction only (Fig. 1(b)). 

The natural frequency (fN) of the system was measured by performing a decay test in water and found to be fN=0.93 

Hz. The structural damping coefficient (ζ) of the system was found, using a decay test in air, to be ζ=0.0045 and the 

mass ratio (m�=4m/πρD2L, where m is the mass of the cylinder per unit length, L the cylinder length, and ρ the flow 

density) of the cylinder to be m�=6.5, leading to a mass-damping coefficient of m�ζ=0.029 for all angles of 

inclination. The mass of the system included the mass of the cylinder and the moving objects such as the air bearings 

and the supporting plate for mounting the cylinder. Solid aluminum cylinders with a diameter (D) of 12.7 mm were 

machined to achieve the desired inclination such that for each cylinder, the lower end was cut parallel to the test-section 

floor. Cylinders with θ=0°, 20°, 45°, 55°, 65° and 75° were tested. The immersed aspect ratio (Li/D) of the cylinders 

was kept constant at approximately 29 for every angle of inclination. 
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The end conditions of the cylinder play an important role in the observed VIV response as demonstrated by Morse et al. 

(2008) for a vertical cylinder. For a vertical or inclined cylinder partially submerged in water, the upper end of the 

cylinder is in contact with the free surface and the lower end is submerged in water. The free surface does not influence 

the parallel vortex shedding (Khalak and Williamson, 1996) but the lower end of the cylinder can induce three-

dimensionality into the flow. The experiments here were performed on cylinders with an unattached streamlined 

endplate (25 cm×36 cm) placed with a gap of 1 mm (0.08D) at the lower end of the cylinder. The end plate was held at 

a specific height using two vertical supports attached to its two sides. The gap size was chosen because for a normal-

incidence cylinder, a gap size smaller than 15% of the cylinder diameter results in a behavior similar to a cylinder with 

an attached endplate – i.e., negligible three-dimensional effects due to the end condition – without increasing the 

moving mass due to the attached endplate (Morse et al., 2008). Flow visualization was conducted on the endplate to 

make sure that no major separation was resulted by the endplate′s leading edge. The displacement was measured using 

a Micro-Epsilon (ILD 1402-600) non-contacting laser sensor. For each inclination, the water level was held constant 

and the flow velocity was increased from zero in small steps. At each step, the amplitude and frequency of oscillations 

were calculated using the recorded displacement time series and the reduced velocity was calculated as U�=U/fND. 

 

V. RESULTS AND DISCUSSION 

The result shoe that the vortex bladeless turbine is Installation cost and maintenance cost low compared to blade wind 

mill, It produces less noise compared to blade wind mill, It occupies less area. High efficient power is generated. the 

generation of electricity is made possible by the small structure of bladeless turbine. This project will satisfy the need of 

continuous generation of electricity. The overall project uses less space area hence highly economical for the ru 

 

VI. DISCUSSION 

Thus we have discussed about the innovative of Bladeless Wind Turbine using Vortex Effect, and the impacts of wind 

induced vibration over slender structures by vortex shedding effect. It is understood that though the slender structures 

get prone to fatigue due to vortex street , they can be optimised and cylindrical structure like high mast pole can be 

synthesized to function as a bladeless turbine as the shredding frequency obtained from them will be efficient to 

produce energy. They also minimize the wake effect produced in conventional turbine. However future study is to be 

made to understand about the relationship between mass of the structure and vortex induced vibration. energy. 

 

VII. CONCLUSION 

The bladeless wind generation system configuration has been considered and the obtained results appear to be very 

encouraging, even though they are based on simulations and model taken from the literature, which certainly can give 

only approximate description of involved dynamics. Tapping the wind for renewable energy using new approaches is 

gaining momentum in the recent years. The purpose of this paper is to provide some fundamental results on the 

bladeless wind system and serve as stepping stones for the future development of bladeless wind power generating 

system. The forces that is beneficial or useful to generate power in bladeless are different from those in conventional 

horizontal axial wind turbines. Our device captures the energy of vorticity, an aerodynamic effect that has plagued 

structural engineers and architects for ages (vortex shedding effect). As the wind bypasses a fixed structure, its flow 

changes and generates a cyclical pattern of vortices. Overall the project has been a success with all of the project 

requirements achieved.  

 

REFERENCES 

[1] G.D.Rai.“Nonconventionalenergysource”,Khannapublication(2010)ISBN9788174090737 

[2] Typesofwindturbine,www.Teachergeek.com 

[3] ObiLaserproductwebsite(2010),http://www.obilaser.com 

[4] PaulKruger“AlternativeEnergyResources:TheQuestforSustainableEnergy”ISBN:978-0-471- 77208-8 February 200 

[5] TheTeslasturbine,Matejpobergas,Adviser:Pro.Dr.RedolfPodornik,Seminar(mach2011) 

[6] KLAVANS, R. Taxonomies; International Comparisons & Policy Applications. Visualization Workshop at National 

Science Foundation (2008). 



IJARSCT  ISSN (Online) 2581-9429 

    

 

       International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

                               International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

Volume 4, Issue 2, October 2024 

Copyright to IJARSCT DOI: 10.48175/IJARSCT-19811   79 

www.ijarsct.co.in  

Impact Factor: 7.53 

[7] http://en.wikipedia.org/wiki/Tesla_turbine 

[8] Barrero-Gila, Santiago Pindadob, Sergio Avilac, “Extracting energy from Vortex-Induced Vibrations:A parametric 

study”, 7, 41-43, (2012) 

[9] Cajasa, G. Houzeauxa, D.J. Yanezb, M. MierTorrecillaa, “Problems involving fluid-structure interaction”, 14, 46, 

(2020) 

[10] Giosan,P.Eng.,“Theideaaimstousewindandvibrationtogeneratepower”, 8,6,(2015) 

[11] Prashant K Magadum (2024). Machine Learning for Predicting Wind Turbine Output Power in Wind Energy 

Conversion Systems, Grenze International Journal of Engineering and Technology, Jan Issue, Vol 10, Issue 1, pp. 2074-

2080.  Grenze ID: 01.GIJET.10.1.4_1 Available 

at:https://thegrenze.com/index.php?display=page&view=journalabstract&absid=2514&id=8 

[12] Kazi, K. (2024). Modelling and Simulation of Electric Vehicle for Performance Analysis: BEV and HEV 

Electrical Vehicle Implementation Using Simulink for E-Mobility Ecosystems. In L. D., N. Nagpal, N. Kassarwani, V. 

Varthanan G., & P. Siano (Eds.), E-Mobility in Electrical Energy Systems for Sustainability (pp. 295-320). IGI Global. 

https://doi.org/10.4018/979-8-3693-2611-4.ch014  Available at: https://www.igi-global.com/gateway/chapter/full-text-

pdf/341172 

[13] KaziSultanabanuSayyadLiyakat (2023). Review of Integrated Battery Charger (IBC) for Electric Vehicles (EV), 

Journal of Advances in Electrical Devices, 8(3), 1-11.  

[14] KaziSultanabanuSayyadLiyakat (2023). PV Power Control for DC Microgrid Energy Storage Utilisation, Journal 

of Digital Integrated Circuits in Electrical Devices, 8(3), 1-8.    

[15] [Waghmode D S , et al, “Voltage Sag mitigation in DVR based on Ultra capacitor”,   Lambart Publications. 2022,  

ISBN – 978-93-91265-41-0 

[16] U M Halli, Voltage Sag Mitigation Using DVR and Ultra Capacitor. Journal of Semiconductor Devices and 

Circuits. 2022; 9(3): 21–31p.  

[17] K. Kazi, “Smart Grid energy saving technique using Machine Learning” Journal of Instrumentation Technology 

and Innovations, 2022, Vol 12, Issue 3, pp. 1 – 10.  

[18] Mrunal M Kapse, et al, “Smart Grid Technology”, International Journal of Information Technology and Computer 

Engineering, Vol 2, Issue 6  

[19] KaziSultanabanuSayyadLiyakat (2023). Dispersion Compensation in Optical Fiber: A Review, Journal of 

Telecommunication Study, 8(3), 14-19. Available at: https://matjournals.co.in/index.php/JTS/article/view/4633 

[20] KaziSultanabanuSayyadLiyakat and KaziKutubuddinSayyadLiyakat (2023). IoT in Electrical Vehicle: A Study, 

Journal of Control and Instrumentation Engineering, 9(3), 15-21.  Available at: 

https://matjournals.co.in/index.php/JCIE/article/view/4652 

[21] Liyakat, K.K.S. (2024). Machine Learning Approach Using Artificial Neural Networks to Detect Malicious Nodes 

in IoT Networks. In: Udgata, S.K., Sethi, S., Gao, XZ. (eds) Intelligent Systems. ICMIB 2023. Lecture Notes in 

Networks and Systems, vol 728. Springer, Singapore.https://doi.org/10.1007/978-981-99-3932-9_12  available at: 

https://link.springer.com/chapter/10.1007/978-981-99-3932-9_12 

[22] M Pradeepa, et al. (2022). Student Health Detection using a Machine Learning Approach and IoT, 2022 IEEE 2nd 

Mysore sub section International Conference (MysuruCon), 2022.  

[23] K. K. S. Liyakat. (2023).Detecting Malicious Nodes in IoT Networks Using Machine Learning and Artificial 

Neural Networks, 2023 International Conference on Emerging Smart Computing and Informatics (ESCI), Pune, India, 

2023, pp. 1-5, doi: 10.1109/ESCI56872.2023.10099544. 

[24] K. Kasat, N. Shaikh, V. K. Rayabharapu, M. Nayak. (2023). Implementation and Recognition of Waste 

Management System with Mobility Solution in Smart Cities using Internet of Things, 2023 Second International 

Conference on Augmented Intelligence and Sustainable Systems (ICAISS), Trichy, India, 2023, pp. 1661-1665, doi: 

10.1109/ICAISS58487.2023.10250690  

[25] S. B. Khadake and V. J. Patil, "Prototype Design & Development of Solar Based Electric Vehicle," 2023 3rd 

International Conference on Smart Generation Computing, Communication and Networking (SMART GENCON), 

Bangalore, India, 2023, pp. 1-7, doi: 10.1109/SMARTGENCON60755.2023.10442455. 



IJARSCT  ISSN (Online) 2581-9429 

    

 

       International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

                               International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

Volume 4, Issue 2, October 2024 

Copyright to IJARSCT DOI: 10.48175/IJARSCT-19811   80 

www.ijarsct.co.in  

Impact Factor: 7.53 

[26] V. J. Patil, S. B. Khadake, D. A. Tamboli, H. M. Mallad, S. M. Takpere and V. A. Sawant, "Review of AI in 

Power Electronics and Drive Systems," 2024 3rd International conference on Power Electronics and IoT Applications 

in Renewable Energy and its Control (PARC), Mathura, India, 2024, pp. 94-99, 

doi:10.1109/PARC59193.2024.10486488. 

[27] SUHAS B. KHADAKE. (2021). DETECTING SALIENT OBJECTS OF NATURAL SCENE IN A VIDEO’S 

USING SPATIO-TEMPORAL SALIENCY &amp; COLOUR MAP. JournalNX - A Multidisciplinary Peer Reviewed 

Journal, 2(08), 30–35. Retrieved from https://repo.journalnx.com/index.php/nx/article/view/1070 

[28] Prof.SuhasB.Khadake, Prof. SudarshanP.Dolli, Mr. K.S.Rathod, Mr. O.P.Waghmare, &Mr.A.V.Deshpande. 

(2021). AN OVERVIEW OF INTELLIGENT TRAFFIC CONTROL SYSTEM USING PLC AND USE OF 

CURRENT DATA OF VEHICLE TRAVELS. JournalNX - A Multidisciplinary Peer Reviewed Journal, 1–4. Retrieved 

from https://repo.journalnx.com/index.php/nx/article/view/739 

[29] V. J. Patil, S. B. Khadake, D. A. Tamboli, H. M. Mallad, S. M. Takpere and V. A. Sawant, "A Comprehensive 

Analysis of Artificial Intelligence Integration in Electrical Engineering," 2024 5th International Conference on Mobile 

Computing and Sustainable Informatics (ICMCSI),Lalitpur, Nepal, 2024, pp. 484-491, doi: 

10.1109/ICMCSI61536.2024.00076. 

[30] Liyakat, K.K.S. (2023). Machine Learning Approach Using Artificial Neural Networks to Detect Malicious Nodes 

in IoT Networks. In: Shukla, P.K., Mittal, H., Engelbrecht, A. (eds) Computer Vision and Robotics. CVR 2023. 

Algorithms for Intelligent Systems. Springer, Singapore. https://doi.org/10.1007/978-981-99-4577-1_3 

[31] Kazi, K. (2024a). AI-Driven IoT (AIIoT) in Healthcare Monitoring. In T. Nguyen & N. Vo (Eds.), Using 

Traditional Design Methods to Enhance AI-Driven Decision Making (pp. 77-101). IGI Global. 

https://doi.org/10.4018/979-8-3693-0639-0.ch003  available at: https://www.igi-global.com/chapter/ai-driven-iot-aiiot-

in-healthcare-monitoring/336693 

[32] Kazi, K. (2024b). Modelling and Simulation of Electric Vehicle for Performance Analysis: BEV and HEV 

Electrical Vehicle Implementation Using Simulink for E-Mobility Ecosystems. In L. D., N. Nagpal, N. Kassarwani, V. 

Varthanan G., & P. Siano (Eds.), E-Mobility in Electrical Energy Systems for Sustainability (pp. 295-320). IGI 

Global.https://doi.org/10.4018/979-8-3693-2611-4.ch014  Available at: https://www.igi-

global.com/gateway/chapter/full-text-pdf/341172 

[33] Kazi, K. S. (2024a). Computer-Aided Diagnosis in Ophthalmology: A Technical Review of Deep Learning 

Applications. In M. Garcia & R. de Almeida (Eds.), Transformative Approaches to Patient Literacy and Healthcare 

Innovation (pp. 112-135). IGI Global. https://doi.org/10.4018/979-8-3693-3661-8.ch006  Available at: https://www.igi-

global.com/chapter/computer-aided-diagnosis-in-ophthalmology/342823 

[34] PriyaMangeshNerkar, BhagyarekhaUjjwalganeshDhaware. (2023). Predictive Data Analytics Framework Based on 

Heart Healthcare System (HHS) Using Machine Learning, Journal of Advanced Zoology, 2023,  Volume 44, Special 

Issue -2, Page 3673:3686.   

[35] P. Neeraja, R. G. Kumar, M. S. Kumar, K. K. S. Liyakat and M. S. Vani. (2024), DL-Based Somnolence Detection 

for Improved Driver Safety and Alertness Monitoring. 2024 IEEE International Conference on Computing, Power and 

Communication Technologies (IC2PCT), Greater Noida, India, 2024, pp. 589-594, doi: 

10.1109/IC2PCT60090.2024.10486714. Available at:  https://ieeexplore.ieee.org/document/10486714 

[36] KaziKutubuddinSayyadLiyakat, (2024). Explainable AI in Healthcare. In: Explainable Artificial Intelligence in 

healthcare System, editors: A. AnithaKamaraj, Debi PrasannaAcharjya. ISBN: 979-8-89113-598-7. doi: 

https://doi.org/10.52305/GOMR8163 

[37] LiyakatKazi, K. S. (2024). ChatGPT: An Automated Teacher's Guide to Learning. In R. Bansal, A. Chakir, A. 

HafazNgah, F. Rabby, & A. Jain (Eds.), AI Algorithms and ChatGPT for Student Engagement in Online Learning (pp. 

1-20). IGI Global. https://doi.org/10.4018/979-8-3693-4268-8.ch001 

[38] C. Veena, M. Sridevi, K. K. S. Liyakat, B. Saha, S. R. Reddy and N. Shirisha,(2023). HEECCNB: An Efficient 

IoT-Cloud Architecture for Secure Patient Data Transmission and Accurate Disease Prediction in Healthcare Systems, 

2023 Seventh International Conference on Image Information Processing (ICIIP), Solan, India, 2023, pp. 407-410, doi: 

10.1109/ICIIP61524.2023.10537627. Available at: https://ieeexplore.ieee.org/document/10537627 



IJARSCT  ISSN (Online) 2581-9429 

    

 

       International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

                               International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

Volume 4, Issue 2, October 2024 

Copyright to IJARSCT DOI: 10.48175/IJARSCT-19811   81 

www.ijarsct.co.in  

Impact Factor: 7.53 

[39] K. Rajendra Prasad, SantoshachandraRaoKaranam (2024). AI in public-private partnership for IT infrastructure 

development, Journal of High Technology Management Research, Volume 35, Issue 1, May 2024, 100496. 

https://doi.org/10.1016/j.hitech.2024.100496 

[40] Khadake, S., Kawade, S., Moholkar, S., Pawar, M. (2024). A Review of 6G Technologies and Its Advantages Over 

5G Technology. In: Pawar, P.M., et al. Techno-societal 2022. ICATSA 2022. Springer, Cham. 

https://doi.org/10.1007/978-3-031-34644-6_107 

[41]  A BalkrishnaDudgikar, A Ahmad Akbar Ingalgi, A GensidhaJamadar et al., "Intelligent battery swapping system 

for electric vehicles with charging stations locator on IoT and cloud platform", International Journal of Advanced 

Research in Science Communication and Technology, vol. 3, no. 1, pp. 204-208,  January 2023. DOI: 

10.48175/IJARSCT-7867. Available at: https://ijarsct.co.in/Paper7867.pdf 

[42]  Suhas. B. Khadake ,Prajakta. V. Padavale ,Priyanka. M. Dhere ,Bharati. M. Lingade., “Automatic Hand Dispenser 

and Temperature Scanner for Covid-19 Prevention” , International Journal of Advanced Research in Science 

Communication and Technology, vol. 3, no. 2, pp. 362-367,  June 2023. DOI: 10.48175/IJARSCT-11364. Available 

at:https://ijarsct.co.in/Paper11364.pdf 

[43] KHADAKE SUHAS .B. (2021). DETECTING SALIENT OBJECTS IN A VIDEO’S BY USINGSPATIO-

TEMPORAL SALIENCY & COLOUR MAP. International Journal of Innovations in Engineering Research and 

Technology, 3(8), 1-9. https://repo.ijiert.org/index.php/ijiert/article/view/910 . 

[44]   Suhas B khadake , Pranita J Kashid , Asmita M Kawade , Santoshi V Khedekar , H. M. Mallad., “Electric Vehicle 

Technology Battery Management – Review", International Journal of Advanced Research in Science Communication 

and Technology, vol. 3, no. 2, pp. 319-325, September 2023. https://doi.org/10.48175/ijarsct-13048. 

[45] MeghaNagrale, Rahul S. Pol, Ganesh B. Birajadar, Altaf O. Mulani, (2024). Internet of Robotic Things in Cardiac 

Surgery: An Innovative Approach, African Journal of Biological Sciences, Vol 6, Issue 6, pp. 709-725 doi: 

10.33472/AFJBS.6.6.2024.709-725 

[46] Kazi, K. S. (2024b). IoT Driven by Machine Learning (MLIoT) for the Retail Apparel Sector. In T. Tarnanidis, E. 

Papachristou, M. Karypidis, & V. Ismyrlis (Eds.), Driving Green Marketing in Fashion and Retail (pp. 63-81). IGI 

Global. https://doi.org/10.4018/979-8-3693-3049-4.ch004 

[47] KutubuddinKazi, (2024a). Machine Learning (ML)-Based Braille Lippi Characters and Numbers Detection and 

Announcement System for Blind Children in Learning, In GamzeSart (Eds.), Social Reflections of Human-Computer 

Interaction in Education, Management, and Economics, IGI Global. https://doi.org/10.4018/979-8-3693-3033-3.ch002 

[48] Kazi, K. S. (2024). Artificial Intelligence (AI)-Driven IoT (AIIoT)-Based Agriculture Automation. In S. 

Satapathy& K. Muduli (Eds.), Advanced Computational Methods for Agri-Business Sustainability (pp. 72-94). IGI 

Global. https://doi.org/10.4018/979-8-3693-3583-3.ch005 

[49] KaziKutubuddin, (2024c). Vehicle Health Monitoring System (VHMS) by Employing IoT and Sensors, Grenze 

International Journal of Engineering and Technology,Vol 10, Issue 2, pp- 5367-5374. Available at: 

https://thegrenze.com/index.php?display=page&view=journalabstract&absid=3371&id=8 

[50] KaziKutubuddin, (2024d). A Novel Approach on ML based Palmistry, Grenze International Journal of 

Engineering and Technology,Vol 10, Issue 2, pp- 5186-5193. Available at: 

https://thegrenze.com/index.php?display=page&view=journalabstract&absid=3344&id=8 

[51] KaziKutubuddin, (2024e). IoT based Boiler Health Monitoring for Sugar Industries, Grenze International Journal 

of Engineering and Technology,Vol 10, Issue 2, pp. 5178 -5185. Available at: 

https://thegrenze.com/index.php?display=page&view=journalabstract&absid=3343&id=8 

[52] Liyakat, K.K.S., (2024). Explainable AI in healthcare, Explainable Artificial Intelligence in Healthcare Systems, 

2024, pp. 271–284 

[53] Kazi, K. S. (2024). Machine Learning-Based Pomegranate Disease Detection and Treatment. In M. Zia UlHaq& I. 

Ali (Eds.), Revolutionizing Pest Management for Sustainable Agriculture (pp. 469-498). IGI Global. 

https://doi.org/10.4018/979-8-3693-3061-6.ch019 

[54] Suhas B. khadake, AmolChounde, Buddhapriy B. Gopnarayan, Karan BabasoPatil, Shashikant S Kamble, (2024). 

Human Health Care System: A New Approach towards Life, Grenze International Journal of Engineering and 



IJARSCT  ISSN (Online) 2581-9429 

    

 

       International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

                               International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

Volume 4, Issue 2, October 2024 

Copyright to IJARSCT DOI: 10.48175/IJARSCT-19811   82 

www.ijarsct.co.in  

Impact Factor: 7.53 

Technology, Vol 10, Issue 2, pp- 5487-5494. Available at: 

https://thegrenze.com/index.php?display=page&view=journalabstract&absid=3389&id=8 

[55] Suhas B. khadake, Vijay J Patil, H. M. Mallad, Buddhapriy B. Gopnarayan, Karan BabasoPatil,(2024). Maximize 

Farming Productivity through Agriculture 4.0 based Intelligence, with use of Agri Tech Sense Advanced Crop 

Monitoring System, Grenze International Journal of Engineering and Technology, Vol 10, Issue 2, pp- 5127-5134. 

Available at: https://thegrenze.com/index.php?display=page&view=journalabstract&absid=3336&id=8 

[56] Seema S Landage, Sonali R Chavan, Pooja A Kokate, Sonal P Lohar, M. K. Pawar, Suhas B Khadake., “Solar 

Outdoor Air Purifier with Air Quality Monitoring System”,Synergies of Innovation: Proceedings of NCSTEM 2023, 

pp. 260-266, september, 2024. 

[57] Kazi, K. S. (2025). IoT Technologies for the Intelligent Dairy Industry: A New Challenge. In S. Thandekkattu& N. 

Vajjhala (Eds.), Designing Sustainable Internet of Things Solutions for Smart Industries (pp. 321-350). IGI Global. 

https://doi.org/10.4018/979-8-3693-5498-8.ch012 

[58] KutubuddinKazi (2025b). Machine Learning-Driven-Internet of Things(MLIoT) Based Healthcare Monitoring 

System. In NilminiWickramasinghe (Eds.), Impact of Digital Solutions for Improved Healthcare Delivery, IGI Global.  

[59] KutubuddinKazi (2025c).  Moonlighting in Carrier, In Muhammad Nawaz Tunio (Eds.), Applications of Career 

Transitions and Entrepreneurship, IGI Global.  

[60] Liyakat, K. K. (2025). Heart Health Monitoring Using IoT and Machine Learning Methods. In A. Shaik (Ed.), AI-

Powered Advances in Pharmacology (pp. 257-282). IGI Global. https://doi.org/10.4018/979-8-3693-3212-2.ch010 

[61] KutubuddinKazi (2025c).  AI-Powered-IoT (AIIoT) based Decision Making System for BP Patient’s Healthcare 

Monitoring: KSK Approach for BP Patient Healthcare Monitoring. In SourourAouadni, IsmaheneAouadni (Eds.), 

Recent Theories and Applications for Multi-Criteria Decision-Making, IGI Global,  

[62] KutubuddinKazi (2025c).  AI-Driven-IoT (AIIoT) based Decision-Making in Drones for Climate Change: KSK 

Approach. In SourourAouadni, IsmaheneAouadni (Eds.), Recent Theories and Applications for Multi-Criteria 

Decision-Making, IGI Global,  

[63] Divya Swami, et al, “Sending notification to someone missing you through smart watch”, International journal of 

information Technology & computer engineering (IJITC), 2022, Vol 2, issue 8, pp. 19 – 24. 

 


